Background -Diaphragm strength can be assessed by the measurement of gastric (Tw PGA), oesophageal (Tw POES), and transdiaphragmatic (Tw PDI) pressure in response to phrenic nerve stimulation. However, this requires the passage of two balloon catheters. A less invasive method of assessing diaphragm contractility during stimulation of the phrenic nerves would be of clinical value. A study was undertaken to determine whether pressure measured at the mouth (Tw PM) during magnetic stimulation ofthe phrenic nerves accurately reflects Tw POES, and to investigate the relations between Tw PM and Tw PDI; and also to see whether glottic closure and twitch potentiation can be avoided during these measurements. Methods -Eight normal subjects and eight patients with suspected respiratory muscle weakness without lung disease were studied. To prevent glottic closure magnetic stimulation of the phrenic nerves was performed at functional residual capacity during a gentle expiratory effort against an occluded airway incorporating a small leak. Tw PDI, Tw POES, and Tw PM were recorded. Care was taken to avoid potentiation of the diaphragm. Results -In normal subjects mean Tw PM was 137 cm H20 (range 11 3-16 1) and Tw POES was 13 3 cm H20 (range 10.4-15.9) with a mean (SD) difference of 0-4 (0-81) cm H20. In patients mean Tw PM was 9 1 cm H2O (range 0.5-18.2) and Tw POES was 9 3 (range 0-7-18-7) with a mean (SD) difference of -0-2 (0.84) cm H20. It is easily applied, well tolerated and reproducible, and therefore suitable for the sequential assessment of diaphragm contractility in both normal subjects and patients.7
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The mean values of five single stimulations in each individual were analysed. In normal I using subjects mean Tw PM was 13-7 cm H,O (range !rkeley, 11-3-16-1) and Tw POES was 13-3cmH20 ;ression (range 104-15 9), with a mean (SD) difference of 0 4 (0-81) cm H20. In patients the mean Tw PM was 9 1 cmH20 (range 0'5-18&2) and Tw POES was 9 3 (range 0-7-18-7) with a mean difference of -0 2 (0 84) cm H20. Five of the patients had Tw PM <10 cm H20.
The relation between Tw PM and Tw POES for five twitches in each of the 16 individuals -+2 SD in the study is shown in fig 2A. passive deflation from TLC to FRC through an expiratory resistance. Inspiration to TLC 100 ------------------------------must cause twitch potentiation and, furthermore, the procedure detailed in the study * would be difficult to apply to patients.
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Closure of the glottis is always a potential * problem when measuring static respiratory pressures at the mouth. In the present study 7idual.
In the present study two patients had a sniff PDI at the lower normal limit but with normal twitch pressures. A probable explanation is iscussion that they did not fully activate their diaphragm -have found that by measuring pressure at during the sniff manoeuvre. This demonstrates -mouth during magnetic stimulation of the the relative benefit of non-volitional testing renic nerves diaphragm contractility can be versus volitional sniff PDI which requires full ;essed. The technique described avoids cooperation from the subject. ttic closure and does not produce twitch In summary, Tw PM measured by the techtentiation.
nique described reflects Tw POES and Tw PDI The relation between 17w PM and Tw POES in normal subjects and patients without lung Is close to unity with a mean (SD) difference disease. The method avoids the need for an 0 1 (1 -13) cm H20. The phragm (fig 4) . If lower values are obtained it ly to be closely related to Tw POES, but also may be necessary to carry out further inbe of equal magnitude. When Tw PM was vestigations including measurement of Tw PDI mpared with 17w PDI the degree of agreement and sniff PDI. It should be noted, however, that creased due to the combined variation seen we have not studied patients with lung disease, Tw POES and Tw PGA. However, the re-and airways obstruction in particular, which ionship was well described by a linear func-might be expected to obscure the relation ben (r= 0.91). 
